Inhibitory effects of methimazole and propylthiouracil on iodotyrosine deiodinase 1 in thyrocytes.
Methimazole (MMI) and propylthiouracil (PTU) are commonly used for the treatment of Graves' disease. They share similar inhibitory effects on thyroid hormone biosynthesis by interfering with thyroid peroxidase (TPO)-mediated oxidation and organification of iodine. However, their potential effects on other thyroid functional molecules have not been explored in depth. To identify novel effects of MMI and PTU, DNA microarray analysis, real-time PCR, Western blotting, immunofluorescence staining and confocal laser scanning microscopy were performed using FRTL-5 rat thyroid cells. DNA microarray analysis indicated that both MMI and PTU suppress iodotyrosine deiodinase 1 (Iyd, Dehal1) mRNA levels. Further studies revealed that Dehal1 mRNA levels was stimulated by TSH, insulin and serum, while it was suppressed by iodine and a follicular concentration of thyroglobulin. MMI and PTU significantly suppressed Dehal1 expression induced by TSH, insulin and serum. On the other hand, although MMI suppressed Dehal1 expression in the absence of TSH, PTU only weakly suppressed Dehal1 without TSH. These results suggest that PTU and MMI may use different mechanisms to regulate Dehal1 expression, and TSH may play essential and differential roles in mediating PTU and MMI signals in thyrocytes. The drugs also inhibited re-distribution of Dehal1 protein into newly formed lysosomes following thyroglobulin endocytosis. These findings imply complex and multifaceted regulation of Dehal1 in the thyroid and suggest that MMI and PTU modulate Dehal1 expression and distribution of the protein in thyrocytes to exert their effect.